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(57) ABSTRACT 
A method for producing a component with at least one hollow 
profile from a fiber composite material includes producing a 
component blank from the fiber composite material. The 
component blank includes a hollow profile with open ends. 
The component blank is thermally treated. Each open end of 
the hollow profile is closed with a stopper that includes at 
least an outer circumference of a closed-pore foam. The ther 
mally treated component blank is tested using ultrasound in 
accordance with a non-destructive material-testing method. 
The component blank is then mechanically treated so as to 
obtain a finished component and the stoppers are removed. 
Alternatively, the component blank is mechanically treated to 
obtain the finished product before the ultrasound testing. 

20 Claims, 1 Drawing Sheet 
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METHOD FOR PRODUCING ACOMPONENT 
COMPRISING AT LEAST ONE HOLLOW 

PROFILE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a U.S. National Phase application under 
35 U.S.C. S371 of International Application No. PCT/ 
DE2011/000451, filed on Apr. 23, 2011, and claims benefit to 
German Patent Application No. DE 10 2010 018 726.7, filed 
on Apr. 29, 2010. The International Application was pub 
lished in German on Nov. 3, 2011 as WO 2011/134459A1 
under PCT Article 21 (2). 

FIELD 

The present invention relates to a method for producing a 
component provided with at least one hollow profile from a 
fibre composite material. 

BACKGROUND 

During processing of aircraft fuselage panels made of a 
carbon fibre reinforced plastics material, contamination by 
chips or abrasive agents is caused by processing steps such as 
grinding or milling and the water jet cutting process. Con 
taminants of this type penetrate in particular into hollow 
spaces of hollow profiles, which are formed on the aircraft 
fuselage panel for example by what are known as stringers. 
Cleaning and drying said stringers after said component 
blank of an aircraft fuselage panel has been mechanically 
processed is very time consuming and expensive. Therefore, 
it is desirable for the open ends of said hollow spaces to be 
closed and sealed before the mechanical processing step. 

If this sealing takes place after the component blank is 
thermally treated, therefore, when said blank is removed for 
example from the autoclave, in the case of materials hitherto 
known for this purpose for closure stoppers for sealing the 
opens ends of the hollow profile, problems arise when the 
component blank is tested by means of ultrasound, which 
takes after the thermal processing, since the boundary 
between the component wall and the stopper does not make it 
possible for any ultrasound to be effectively reflected. The 
material hitherto available for stoppers of this type absorbed 
the ultrasound. In order for it to be possible to carry out 
reliable material testing of the component blanks, it was 
therefore previously necessary to insert the stoppers into the 
open ends of the hollow profile in an additional handling step 
after the material testing step by means of ultrasound, and this 
was very time-consuming. 

SUMMARY 

In an embodiment, the present invention provides 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the present invention are 
described in more detail below, with reference to the draw 
ings, in which: 

FIG. 1 shows a component blank made of a carbon fibre 
reinforced plastics material having a hollow profile which is 
closed by a stopper according to the invention at the open end 
which is visible in the drawing. 

DETAILED DESCRIPTION 

In an embodiment, the present invention provides a generic 
method which makes it possible for each open end of the 
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2 
hollow profile to be closed by a stopper without additional 
handling of the component blank and without the non-de 
structive material testing of the component blank by means of 
ultrasound being affected. 

In an embodiment, the present invention also provides a 
stopper which is suitable for a method of this type. 
A method for producing a component provided with at 

least one hollow profile from a fibre composite material is 
achieved by a method comprising the steps of 

a) producing a component blank from the fibre composite 
material; 

b) thermally treating the component blank; 
c) closing each open end of the hollow profile by means of 

a stopper, 
d) testing the thermally treated component blank by means 

of ultrasound in accordance with a non-destructive material 
testing method; 

e) mechanically processing the component blank in order 
to obtain the finished component; 

f) removing the stoppers; 
wherein each stopper consists of a closed-pore foam or at 

least comprises said foam over the outer circumference 
thereof. 

Alternatively, the step of mechanical processing can also 
be carried out directly after closing the open ends, the finished 
component then being Subjected to the non-destructive mate 
rial testing. 

Since the order of steps d) and e) is therefore interchange 
able, an embodiment of the invention also provides a method 
comprising the steps of 

a) producing a component blank (1) from the fibre com 
posite material; 

b) thermally treating the component blank (1): 
c) closing each open end (16,18) of the hollow profile (14) 

by means of a stopper (2,3); 
d') mechanically processing the component blank (1) in 

order to obtain the finished component; 
e') testing the finished component by means of ultrasound 

in accordance with a non-destructive material-testing 
method; 

f) removing the stoppers (2,3); 
wherein each stopper (2, 3) consists of a closed-pore foam 

or at least comprises said foam over the outer circumference 
thereof. 
The use of a stopper made of an ultrasound-reflecting 

material. Such as a closed-pore foam, in which the stopper 
comprises said ultrasound-reflecting material at least over the 
outer circumference thereof or even consists substantially 
entirely of this material, makes it possible to insert the 
stopper(s) after thermal treatment of the component blank. At 
this point, the component blank has to be removed manually 
from the autoclave or from a corresponding heating device 
and moulded cores have to be removed manually. During this 
manual handling of the component blank, it is not very diffi 
cult to insert stoppers, the outer contourthereof being adapted 
to the inner contour of the hollow profile, into the open ends 
of the hollow profile and thus to seal said hollow profile. The 
component blank can then continue to be processed by testing 
the thermally treated component blank by means of ultra 
Sound according to a non-destructive material-testing 
method. The material properties according to the invention of 
the stopper used here ensure that the ultrasound oscillations 
are not absorbed by the stopper but are reflected by the surface 
thereof, in such a way that the material boundary between the 
wall material of the component blank and the stopper material 
is clearly detectable by the ultrasound measurement appara 
tus used for material testing. These advantages cannot be 
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achieved by stoppers made of resilient or soft foam. Only by 
using the claimed stoppers is it possible to carry out the 
method steps in the claimed order and to omit an additional 
handling step. 

The stoppers according to embodiments of the invention 
tightly seal the open end of the hollow profile and thus prevent 
dust, water and other foreign bodies from penetrating during 
the step of mechanically processing the component blank. 
These stoppers according to the invention can be removed 
from the open ends of the hollow profile after mechanical 
processing with no problems and leaving no residue. 
The foam of the stopper is preferably made of polyethylene 

or predominantly comprises polyethylene. Tests by the inven 
tor have shown that polyethylene foam is particularly suitable 
for carrying out the method according to the invention. 

It is also advantageous for the foam of the stopper to have 
a density of 30 kg/m3 at most, preferably of between 10 
kg/m3 and 20 kg/m3, more preferably of less than 18 kg/m3 
and most preferably of 15 kg/m3. Foams of this density are 
particularly Suitable for carrying out the method according to 
the invention and effectively ensure the desired reflection of 
the ultrasound waves at the boundaries with a high sealing 
effect being able to be simultaneously achieved. 

It is also particularly advantageous for the foam of the 
stopper to have a pore size of 2 mm at most, preferably of 
between 0.3 mm and 1.5 mm, and more preferably of between 
0.6 mm and 1.2 mm. These pore sizes ensure both a high 
strength of the foam and also the desired capacity for reflec 
tion of the stopper surface formed by the foam for ultrasound 
oscillations. 
The method is advantageous if the fibre composite material 

is carbon fibre reinforced plastics material. 
A method according to an embodiment of the invention is 

particularly Suitable if the mechanical processing of the com 
ponent blank includes machining, such as sawing, milling, 
grinding, planing and/or cutting. Such as water jet cutting. 
These processing methods produce a particularly large 
amount of contaminants, which are prevented from entering 
the hollow profiles by attaching stoppers according to the 
invention. 
A stopper which consists of a closed-pore foam or at least 

comprises said foam over the outer circumference thereof is 
particularly Suitable for carrying out the method according to 
the invention. 

This stopper preferably has the material properties which 
are mentioned above with respect to the method. 

FIG. 1 is a simplified perspective view of a component 
blank 1 for a component made of a fibre composite material. 
In the case shown, this is a panel of an aircraft fuselage made 
of carbon fibre reinforced plastics material. The component 
blank comprises a surface element 10 which subsequently 
forms part of the fuselage skin of the aircraft. A longitudinal 
Support 12, what is known as an omega Stringer, having a 
curved cross-section is attached to the upper side (the Subse 
quent inside of the fuselage) of the surface element 10 and is 
connected to said surface element 10. After connection, that is 
to say after production of the component blank 1 from the 
fibre composite material, the surface element 10 and the lon 
gitudinal support 12 are thermally treated. This thermal treat 
ment is preferably carried out under the influence of negative 
pressure in order to remove from the material gases which 
develop in the plastics material during curing and thus to 
prevent gas pockets from forming in the material. Conven 
tional thermal treatment takes place for example in an auto 
clave. 

After the step of thermally treating the component blank 1 
is complete, the Surface element 10 and the longitudinal Sup 
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4 
port 12 are rigidly interconnected, in Such a way that the 
longitudinal support 12 forms a hollow profile 14 together 
with the portion of the surface element 10 which is adjacent 
thereto, which hollow profile is open at the two ends 16, 18 
thereof. 

If the component blank 1 is removed from the device for 
thermal treatment, then moulded cores first have to be 
removed manually. The component blank 1 then undergoes 
further processing, in which the thermally treated component 
blank 1 is initially subjected to non-destructive material test 
ing by means of ultrasound. Then the component blank 1 is 
mechanically processed, the component blank being cut to 
the required dimensions of the component to be manufac 
tured and the cutting edges being Sanded down. 

However, before this further processing begins, at the point 
at which the component blank 1 has been removed from the 
device forthermal treatment and the moulded cores have been 
removed, a stopper 2, 3 made of a closed-pore foam, in 
particular a foam which is soft and flexible in the manner of a 
foam material, is inserted in a sealing manner into each open 
ing formed at the open ends 16, 18 of the hollow profile 14 in 
such away that the hollow profile 14 is completely closed and 
no foreign bodies or liquid can enter the hollow profile 14. 

Each stopper 2, 3 is either formed completely from a 
closed-pore foam or has a core which is surrounded by the 
closed-pore foam, in Such a way that the closed-pore foam 
forms the outer circumference of the stopper 2, 3. The closed 
pore property of the foam ensures that the ultrasound waves, 
which are emitted during the non-destructive material testing 
by a corresponding testing apparatus, cannot enter the foam 
of the stopper 2, 3 and be absorbed there, but are reflected at 
the surface thereof. In this way, it is possible, during the 
non-destructive material testing by means of ultrasound, not 
only to obtain a clear reflection signal of the ultrasound upon 
entering the wall of the component blank, but also to obtain a 
reflection signal at the boundary between the wall of the 
component blank 1 and the surface of the stopper 2, 3. 

During mechanical processing of the component blank 1, 
the stoppers 2, 3 ensure that neither chips nor abraded par 
ticles, which are produced by the mechanical processing of 
the component blank 1, or water or other liquids used when 
cutting the component blank 1 are able to penetrate into the 
inside of the hollow profile 14. In this way, contrary to the 
conventional processing approach in which the hollow profile 
remains open, a complex cleaning and drying step of the 
finished component is omitted. After the component blank 1 
has been mechanically processed, the stoppers 2, 3 are 
removed and the finished component obtained can undergo 
further processing, for example coating. 
The order, described in the example, of the steps for the 

non-destructive material testing and mechanical processingis 
not compulsory; mechanical processing can also take place 
before the non-destructive material testing. It is essential that 
the openings in the component blank 1 are closed by the 
stoppers 2, 3 at the point of mechanical processing, and said 
stoppers then also remain in the openings during the non 
destructive material testing. 

Reference numerals in the claims, description and draw 
ings serve only to provide a better understanding of the inven 
tion and should not limit the scope of protection. 

LIST OF REFERENCE NUMERALS 

1 Component blank 
2 Stopper 
3 Stopper 
10 Surface element 
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12 Longitudinal Support 
14 Hollow profile 
16 Open end of the hollow profile 
18 Open end of the hollow profile 

The invention claimed is: 
1. A method for producing a component including at least 

one hollow profile from a fiber composite material, the 
method comprising: 

a) producing a component blank from the fiber composite 
material, the component blank including a hollow pro 
file with open ends; 

b) thermally treating the component blank; 
c) after removing a core from the component blank, closing 

each open end of the hollow profile with a stopper, each 
stopper including at least an outer circumference of a 
closed-pore foam; 

d) testing the thermally treated component blank using 
ultrasound in accordance with a non-destructive mate 
rial-testing method while each open end of the hollow 
profile is closed with the stopper; 

e) mechanically processing the component blank So as to 
obtain a finished component; and 

f) removing the stoppers. 
2. The method recited in claim 1, wherein the foam of the 

stoppers is polyethylene. 
3. The method recited in claim 1, wherein the foam of the 

stoppers is predominantly polyethylene. 
4. The method recited in claim 1, wherein the foam of the 

stoppers has a density no greater than 30 kg/m. 
5. The method recited in claim 4, wherein the foam of the 

stoppers has a density in a range of 10 kg/m to 20 kg/m. 
6. The method recited in claim 1, wherein the foam of the 

stoppers has a size no greater than 2 mm. 
7. The method recited in claim 6, wherein the foam of the 

stoppers has a size in a range of 0.6 mm to 1.2 mm. 
8. The method recited in claim 1 wherein the fiber com 

posite material is a carbon fiber reinforced plastics material. 
9. The method recited in claim 1, wherein the mechanical 

processing includes machining. 
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10. The method recited in claim 9, wherein the machining 

includes at least one of sawing, milling, grinding, planing or 
cutting. 

11. A method for producing a component including at least 
one hollow profile from a fiber composite material, the 
method comprising: 

a) producing a component blank from the fibre composite 
material, the component blank including a hollow pro 
file with open ends; 

b) thermally treating the component blank; 
c) after removing a core from the component blank, closing 

each open end of the hollow profile with a stopper, each 
stopper including at least an outer circumference of a 
closed-pore foam; 

d) mechanically processing the component blank so as to 
obtain a finished component; 

e) testing the finished component using ultrasound in 
accordance with a non-destructive material-testing 
method while each open end of the hollow profile is 
closed with the stopper; and 

f) removing the stoppers. 
12. The method recited in claim 11, wherein the foam of the 

stoppers is polyethylene. 
13. The method recited in claim 11, wherein the foam of the 

stoppers is predominantly polyethylene. 
14. The method recited in claim 11, wherein the foam of the 

stoppers has a density no greater than 30 kg/m. 
15. The method recited in claim 14, wherein the foam of the 

stoppers has a density in a range of 10 kg/m to 20 kg/m. 
16. The method recited in claim 11, wherein the foam of the 

stoppers has a size no greater than 2 mm. 
17. The method recited in claim 16, wherein the foam of the 

stoppers has a size in a range of 0.6 mm to 1.2 mm. 
18. The method recited in claim 11 wherein the fiber com 

posite material is a carbon fiber reinforced plastics material. 
19. The method recited in claim 11, wherein the mechani 

cal processing includes machining. 
20. The method recited in claim 19, wherein the machining 

includes at least one of sawing, milling, grinding, planing or 
cutting. 


